We report a very rare case of endometrioid adenocarcinoma arising from abdominal wall endometriosis in the appendectomy scar. A 47-year-old woman visited the surgical department, since she had a gradually growing and painful tumor both in an appendectomy scar and at an umbilical site. She underwent appendectomy at age 18 years, and noticed the tumor at age 22 years. Partial tumor resection was performed in that department, and the pathology revealed endometrioid adenocarcinoma. She was referred to our department for radical therapy. Tumors in the both sites were dissected together with some swelling lymph nodes in our department. A pathological diagnosis of the tumor in the umbilical site showed only benign endometriosis. In contrast, the tumor in the appendectomy scar showed benign endometriosis, atypical endometriosis and well differentiated endometrioid adenocarcinoma. Resected lymph nodes also contained endometrioid adenocarcinoma, and were diagnosed as metastases. It was concluded that the endometrioid adenocarcinoma in the tumor of the appendectomy scar was a malignant transformation arising from abdominal wall endometriosis from the pathological findings. Since the operation, adjuvant and maintenance chemotherapy with paclitaxel and carboplatin had been administered for 3 years. She is free of disease 3.5 years after the operation.
INTRODUCTION
Endometriosis is a very common gynecological disease in women of reproductive age. Its prevalence is estimated as 10% -15% for them. Although the most common sites of endometriosis are the ovary and the peritoneum in the pelvic cavity, it can also occur in other rare sites, such as the urinary tract, colon, diaphragm, lung, and abdominal wall.
Endometriosis has a potential to undergo malignant transformation. The incidence of malignant transformation in ovarian endometriosis is reported to be 0.7% -1.0%, and endometriosis in other rare sites may also become malignant. We report a very rare case of endometrioid adenocarcinoma arising from abdominal wall endometriosis in the appendectomy scar.
CASE REPORT
A 47-year-old woman, gravida 2, para 2 (normal vaginal deliveries), visited the surgical department in anotherhospital because she had gradually growing and painful tumors both in an appendectomy scar and in the umbilicus. She underwent appendectomy at age 18 years, and noticed the tumors at age 22 years. Subcutaneous and superficial bleeding in both tumor sites began during her menstrual periods 8 years ago. Partial tumor resection was performed in the previous hospital, and the pathology of the tumor revealed endometrioid adenocarcinoma. She was referred to our department for radical therapy. When she came to our department, she was administered 3 courses of gonadotropin-releasing hormone analog.
A physical examination and trans-abdominal ultrasonography revealed a 5 × 3 cm solid tumor in the appendectomy scar and a 2 × 1. (computed tomography) showed FDG accumulation in both tumors, and also in the right superficial inguinal lymph node. The SUV (Standardized Uptake Value) max was 4.24 by the tumor in the appendectomy scar, 2.56 by the tumor in the umbilical site, and 2.46 in the right inguinal lymph node. There were no other accumulations of FDG. CT showed that both tumors were present mainly in the subcutaneous tissue. However, the tumor in the appendectomy scar had enhanced intensively by a contrast material (Figure  1(a) ), and invaded to the abdominal rectus muscle and external oblique muscle of the abdomen (Figure 1(b) ). The serum tumor markers CA125 and CA19-9 were slightly elevated to 37 U/ml and 96 U/ml, respectively. Other tumor markers, such as CEA and SCC were within normal limits. Other laboratory data were also within normal limits.
Macroscopic findings during the operation revealed that the tumor in the appendectomy scar penetrated the abdominal wall, and was partly exposed to the abdominal cavity. The uterus was slightly enlarged because of adenomyosis. There were some blueberry spots on the right ovary and fallopian tube. Left external iliac, obturator, external/internal supra inguinal, and right superficial inguinal lymph nodes were swelled by palpation. Based on these findings, total tumor resection at both sites, total hysterectomy, bilateral salpingo-oophorectomy and dissection of the swelled lymph nodes were performed for an optimal cytoreductive surgery. The tumor in the appendectomy scar was widely dissected together with penetrated and surrounding abdominal wall tissue. The tumor in the umbilical site was well circumscribed and simply resected. On gross macroscopic examination, a 5 cm, 38 gr solid pink-gray colored tumor in the umbilical site had blueberry spots and was focally hemorrhagic. A 10 cm, 173 gr pink colored solid tumor in the appendectomy scar had two sites of 1 cm chocolate cysts and some blueberry spots, and were also focally hemorrhagic (Figure 2(a) ).
A histological examination showed that the tumor inthe umbilical site was a benign endometriosis with pro- The tumor in the umbilical site showed only benign endometriosis, which consisted of endometrial gland and endometrial stroma (H&E, ×200); (c)-(e) The tumor in the appendectomy scar; (c) Benign endometriosis: many endometrial glands proliferated with a little endometrial stroma. Some glands showed complex structures without any cellular atypia (H&E, ×100); (d) Atypical endometriosis: this atypical endometriosis showed serial changes from normal epithelium to atypical epithelium in the same endometrial gland (H&E, ×200); (e) Endometrioid adenocarcinoma: well-differentiated endometrioid adenocarcinoma proliferated (H&E, ×400); (f) Adjacent lymph nodes to the tumor in the appendectomy scar had only benign endometriosis; (g) CK7 immunoreactivity is shown in the cytoplasm of the carcinoma in the appendectomy scar (H&E, ×200). liferated fibrous tissue (Figure 2(b) ). The tumor in the appendectomy scar showed benign endometriosis (Figure 2(c) ), atypical endometriosis (Figure 2(d) ) and welldifferentiated endometrioid adenocarcinoma (Figure 2(e) ) together with proliferated fibrous tissue. Most of the benign endometriosis in the appendectomy scar was composed of proliferating endometrial glands, which were complex structures with very little endometrial stroma, as compared with the tumor in the umbilical site. Some of the atypical endometriosis showed serial changes from normal epithelium to atypical epithelium in the same endometrial gland (Figure 2(d) ). The uterus showed only benign adenomyosis. The ovaries showed benign endometriosis and atypical endometriosis, but not malignancy. All resected lymph node showed endometrioid adenocarcinoma, and diagnosed as metastases. Adjacent lymph nodes to the tumor in the appendectomy scar were coincidently resected. They had not endometrioid adenocarcinoma but benign endometriosis (Figure 2(f) ). Table 1 shows a summary of these pathological findings. An immunohistochemical study was performed for ER, PgR, CA125, CK7, CD10, p53, aromatase, CK20 and Ki-67. p53, aromatase, Ki-67 and CK20 were negative at all sites. CK7 was strongly positive for all epithelium of the glands in benign, atypical endometriosis and endometrioid adenocarcinoma (Figure 2(g) ). CA125 was positive to strongly positive in benign endometriosis of all sites, and atypical endometriosis in the ovary. CD10 was strongly positive for the endometrial stromal cells of benign endometriosis of the tumor in the umbilical site, but showed various staining patterns for the endometrial stromal cells of benign and atypical endometriosis at other sites. ER and PgR were positive to strongly positive in benign endometriosis of the tumor in the umbilical site and also for that of atypical endometriosis in the ovary. But ER was negative, and PgR was only weakly positive for benign endometriosis of the tumor in the appendectomy scar. ER, PgR, CA125 and CD10 were all negative for atypical endometriosis of the tumor in the appendectomy scar and endometrial adenocarcinoma of all sites. Table 2 shows a summary of these immunohistochemical studies.
We concluded that this endometrioid adenocarcinoma in the appendectomy scar arose from the abdominal wall endometriosis by these pathological findings. Since the operation, 6 courses of adjuvant chemotherapy and 10 courses of maintenance chemotherapy with paclitaxel and carboplatin had been administered for 3 years. She is free of disease 3 and half years after the operation. All were negative for p53, aromatase, CK20, Ki-67-negative staining, ± weakly positive staining, + positive staining, ++ strongly positive.
DISCUSSION
Abdominal wall endometriosis is defined as any ectopic endometrial tissue superficial to peritoneum, and usually associated with a cesarean section scar. Horton J.D. et al. reviewed 445 cases of abdominal wall endometriosis [1] and reported that 55% of cases were associated with a cesarean section scar, 11% with hysterectomy, 13% with other types of surgical scar, and 20% were not associated with an operation scar. The incidence of abdominal wall endometriosis after cesarean section was estimated to be from 0.03% to 1%. The mean age was 31.4 years, 96% presented with a mass, 87% presented with pain, and 57% presented with cyclic symptoms. Cutaneous endometriosis without any surgical history are referred to as spontaneous abdominal wall endometriosis. The most common sites of this endometriosis are reported at the umbilicus and the groin [2] .
In the pathogenesis of abdominal wall endometriosis, implantation of endometrial tissue by a uterus-related surgery or retrograde menstruation is widely accepted. The other hypotheses such as vascular (lymphatic and hematogenous) metastasis of endometrial tissue, and coelomic metaplasia of endometriosis are also proposed. Spontaneous abdominal wall endometriosis is frequently explained by vascular metastasis theory. Jafferbhoy S. hypothesizes that scars seem to have a tendency to attract endometrial tissue and the umbilicus behaves as a physiological scar. That is why abdominal scars and the umbilicus show a predilection to metastasis for endometrial tissue [3] . Our case does not have any past histories about uterus-related surgery. Moreover, she clearly re-membered that it was not during menstruation at the time when the appendectomy was undergone. In this case, the hypothesis of vascular metastasis is supposed to be adapted. Because the adjacent the lymph nodes to the tumor in the appendectomy scar contained endometriosis, and this case also had umbilical endometriosis.
Although 75% of malignant transformation of endometriosis occurs in the ovary, 25% of the cases occur in extra-ovary [4] . Ulrich U. et al. [5] reported that the most frequent site in 139 cases of extra-ovarian cancer arising from endometriosis was the bowel (28%), followed by the rectovaginal septum (13%), uterus (arising from adenomyosis) (12%), peritoneum (6%) and others (such as broad ligament, parametrium, urinary bladder, and vagina) (44%). Reviews on the histology of malignant transformation in extra-ovarian endometriosis are primarily represented by endometrioid adenocarcinoma (69.1%), followed by sarcoma (25%) and clear cell carcinoma (4.5%) [6] .
Malignant transformation of abdominal wall endometriosis is extremely rare. Only 28 cases have been reported so far [7] [8] [9] [10] . In the histology of this malignancy, clear cell adenocarcinoma comprised 64%, followed by 14% of endometrioid adenocarcinoma, 7% of papillary serous adenocarcinoma, and others. All 28 cases had a past history of abdominal surgery. In terms of the kind of previous surgery, 82% were cesarean sections and the others were uterus-related operations (hysterectomy, myomectomy, laparotomy for uterine perforation) or endometrial cysts of the ovary. Only our case involved nonobstetrical/gynecological surgery.
Three histological criteria for malignant transformation arising from endometriosis were proposed by Sampson in 1925: 1) demonstration of both benign and neoplastic endometrial tissue in the tumor, 2) histological type of tumor compatible with endometrial origin, and 3) no other primary tumor site [11] . Contrasting these criteria with our case, 1) we demonstrated both benign endometriosis and carcinoma in the tumor of the appendectomy scar. 2) In addition to the morphology showing a well-differentiated endometrioid adenocarcinoma based on H&E staining, a CK7 positive/CK20 negative staining pattern was highly suggestive of an endometrial gland origin [12, 13] . 3) There was no clinical evidence of other primary sites.
A fourth criterion was proposed by Scott in 1953, who added the concept of a transitional zone that existed as a dysplastic phase between benign endometriosis and carcinoma [14] . However, Benoit L. et al. reported in his review [4] that the transitional zone was only detected in 36% -46% of malignant extra-ovarian endometriosis. In Mostoufizadeh's opinion, coexistence of a neoplasm and benign endometrial tissue is sufficient to demonstrate the endometrial origin of the lesion [15] . In the 23 reported cases of malignant transformation of abdominal wall endometriosis, only 13 cases were presented with macroscopic or microscopic evidence of coexisting endometriosis [7] . We could not find a transitional zone in our case, but we found benign endometriosis, endometrioid adenocarcinoma as well as atypical endometriosis in the tumor of the appendectomy scar. Atypical endometriosis is supposed to be closely associated with the development of endometrioid adenocarcinoma in malignant transformation of ovarian endometriosis [16, 17] . Some of the atypical endometriosis in the tumor of the appendectomy scar showed serial changes from normal epithelium to atypical epithelium in the same endometrial gland. The benign endometriosis in the tumor of the appendectomy scar showed no cellular atypia of the epithelium, but showed an atypical glandular structure. In the immunohistochemical study, benign endometriosis in the tumor of the appendectomy scar showed a close similarity to both atypical endometriosis and endometrioid adenocarcinoma in the same site, as compared with benign endometriosis at other sites. Taken together, benign endometriosis, atypical endometriosis and endometrioid adenocarcinoma in the tumor of the appendectomy scar were closely related and supposed to be serial change. Therefore, we concluded that this endometrioid adenocarcinoma arose from the abdominal wall endometriosis.
Because of the rarity of malignant transformation of abdominal wall endometriosis, a standard treatment is difficult to establish. In the review of 28 cases, the basic treatment was radical resection. In some cases, additional surgery was performed, such as total hysterectomy, bilateral salpingo-oophorectomy, pelvic lymphadenectomy, and omentectomy. Moreover, in some cases, adjuvant chemotherapy, radiotherapy, or progesterone therapy were selected. However, the efficacy of these treatments is unclear. In terms of the prognosis of 25 of the 28 cases (3 cases had no data about it), 8 cases died from the disease, 13 cases had no evidence of disease, and 4 case recurred during the follow-up period from 6 weeks to 60 month [7] [8] [9] [10] . According to our standard treatment in advanced ovarian cancer, we chose 6 courses of adjuvant chemotherapy after the operation followed by 10 courses of maintenance chemotherapy every 3 months with paclitaxel and carboplatin for 3 years, because cancer occurred beyond the primary site, including multiple lymph node metastases. Optimal cytoreductive surgery and this chemotherapy is very effective because the patients free of disease 3 and half years after the operation by clinical examination including FDG-PET with CT.
